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Specification 

1. Name of this Invention 

Image Processing Device 

2 . Claims 

Image processing device comprising a luminous intensity 
conversion table memory utilized for converting the luminous 
intensity of digital image data containing a time axis provided by a 
TV scan method, histogram memory utilized for measuring the data 
content based on the appearance frequency of data value, adder for 
histogram measurement, register that latches the output of said 
adder, first selector that selects the output of said register and 
either 0 or 1 .and provides the result to said adder as an input, 
counter having a bit width equal to the data width of image data unit 
and counts from 0 to the bit width when histogram measurement is . 
initiated, or data is transferred, second selector that switches the 
counter output and image data and writes the results onto the 
histogram memory, third selector that selects the counter output, 
input image data, an data transmitted from an external control device 
and writes the results onto the luminous intensity conversion table 
memory, fourth selector that switches the adder output and data from 
the external control device and writes the results onto the luminous 
intensity conversion table memory, fifth selector that switches the 
input image data and data obtained from the luminous intensity 
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conversion table memory and provides the data as an output for a 
display device and input for the second selector, and control part 
that outputs switching signal to respective selectors and signals 
written onto memories. 

3. Detailed Explanation of this Invention 
[Industrial Field] 

This invention pertains to an image-processing device and is 
particularly associated with an image-processing device that performs 
operations, such as image discrimination, extraction, etc., by 
providing the capacity of identifying a whole human figure by 
utilizing luminous intensity conversion. 
[Conventional Technology] 

Conventionally, image data of remote sensing device or similar 
device is rarely adequately dispersed to accommodate the display 
capacity of a processing device, and rather, the image is overall 
dark or lacks the middle tone. Therefore, the luminance intensity 
data is usually appropriately converted by the display system to 
compensate the device capacity in recognizing human figures. 
[Problems to Be Solved by this Invention] 

However, a conversion curve for appropriately converting 
luminous intensity is hard to obtain. With a histogram equalizer 
that measures the frequency of data content appearance and computes a 
conversion curve from the obtained measurement result, an external 



3 



auxiliary computer is required, which results in complex device 
design and high product cost. 

The following explains the histogram equalizer. 

Each point of digital image consists of n bits. For example, if 
a point consists of 8 bits, data value is within a range of 0 - 255. 
By setting this point value as an axis, a total number of each 
existing value (e.g., number of value 0, number of value 1, 2,..., 2 55) 
is counted for the whole data, and a graph showing the total sum 
equal to the entire data point count can be prepared. This graph, 
which is called "histogram", can show the frequency of each data 
value appearance. 

Generally speaking, data treated by an appropriate luminous 
intensity conversion process shows a gradual histogram curve. That 
is, after data which has not received a luminous intensity conversion 
process is computed using a histogram technique, the section showing 
a high appearance frequency is applied as a sparse section (i.e., 
forming a steep curve) and the section showing a low appearance 
frequency is applied as a dense section (i.e., forming a gentle 
curve) during luminous intensity conversion process. This technique 
is called "histogram equalizer". Such curve can be obtained by 
accumulation computation of the histogram. 
[Method to Solve the Problems] 

This invention solves the problems described above by providing 
an image processing device comprising the following parts: A 



4 



luminous intensity conversion table memory utilized for converting 
the luminous intensity of digital image data containing a time axis 
provided by a TV scan method, histogram memory utilized for measuring 
the data content based on the appearance frequency of data value, 
adder for histogram measurement, register that latches the output of 
said adder, first selector that selects the output of said register 
and either 0 or 1 and provides the result to said adder as an input, 
counter having a bit width equal to the data width of image data unit 
and counts from 0 to the bit width when histogram measurement is 
initiated, or data is transferred, second selector that switches the 
counter output and image data and writes the results onto the 
histogram memory, third selector that selects the counter output, 
input image data, an data transmitted from an external control device 
and writes the results onto the luminous intensity conversion table 
memory, fourth selector that switches the adder output and data from 
the external control device and writes the results onto the luminous 
intensity conversion table memory, fifth selector that switches the 
input image data and data obtained from the luminous intensity 
conversion table memory and provides the data as an output for a 
display device and input for the second selector, and control part 
that outputs switching signal to respective selectors and signals 
written onto memories. 
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[ Op e r a t i ona 1 Examp 1 e ] 

The following explains the operational example of this invention 
while referring to Fig. 1. 

Figure 1 is a diagram showing an operational example of an 
image-processing device based on this invention. 

In the figure, item 1 designates a memory for luminous intensity 
conversion table. This memory is configured of 256 x 8 bits, as the 
width of input data used in this example is 8 bits. The input data 
is provided to an address in the memory 1 for luminance intensity 
conversion table via a selector 12 selecting either the address an 
external control device (i.e., external CPU) and address of the 
histogram equalization. Then, the table is converted and outputted 
to an output selector 13. The output selector 13, which is used to 
bypass the luminous intensity conversion table, is set to bypass the 
table during the histogram equalizing process. Item 26 is a counter, 
which has a bit width equal to the bit width of image data, counts 
from 0 to the value of bit width when histogram computation is 
initiated or when data is transferred. The output of the counter 2 6 
is connected to selectors 12, 22. 

Item 2 designates a histogram memory. The bit length of this 
memory 2 depends on the image size. Since the image size in this 
operational example is 512 x 512, the memory 2 for this image can be 
configured of 256 x 20 bits. Item 22 designates a selector that 
selects the address of this memory 2. This selector 22 selects the 
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counter 26 when initiating histogram computation so as to clear the 
memory and when performing histogram equalization so as to provide 
the address of the histogram memory 2 and the address of the 
luminance intensity conversion table memory 1. On the other hand, 
during the histogram computation, the selector 22 selects the image 
data transmitted* from the selector 13. Item 21 designates a 
selector. This selector 21 is for selecting data input for the 
histogram memory 2 and selects "0" when initiating histogram 
computation and selects the adder 24 during the time of histogram 
computation. Item 23 designates a selector that provides addition 
data to the adder 24 and selects w 0" or u l" at the time of histogram 
computation . 

That is, since TV scan data contains a synchronous section 
during which data is not measured, the selector 23 outputs "0", and 
otherwise outputs u l". However, this selector 23 selects the output 
of the register 25 that holds the output of the adder 24 during 
histogram equalization process. Item 25 is an accumulation register. 
After being cleared with the initiation of histogram equalization, 
this register 25 continuously accumulates data (i.e., containing the 
value of address 0 of the histogram memory, adding the value of 
address 1 of the histogram memory transmitted via the selector 23 to 
the current value, adding the value of address 2 of the histogram 
memory to the current value,...). Item 11 is a selector for selecting 
the data to be inputted to the luminous intensity conversion table 
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memory. This selector selects either external control data (i.e., 
data obtained from an external CPU) or the upper 8 bits of the data 
outputted from the adder 24 during histogram equalization process. 
Item 27 is a control part that controls the selector groups 11-13, 
21 - 23 and data written onto the memories 1, 2. This control part 
27 outputs a signal according to operational timing (i.e., histogram 
measurement initiation -> histogram measurement period -> histogram 
equalization period) . That is, this control part 27 outputs a signal 
to the histogram memory 2 from the time of initiating histogram 
measurement computation through the computation process, and also, 
during the external control process and histogram equalization 
period, the control part 27 outputs a signal to the luminance 
intensity conversion table memory 1. In addition, it 27 clears the 
register 25 when initiating histogram equalization. 

After the operations described above completes the histogram 
equalization of the input data to allow the selector 13 to select the 
luminous intensity conversion table memory 1, image data having gone 
through the histogram equalization can be provided as output data. 

Although this example forms a one-to-one relation between the 
luminous intensity conversion part and histogram part, if the device 
is designed for multi band display, multiple luminous intensity 
conversion parts and one histogram part may be used so as to 
sequentially execute each band. Since such modification only 
increases the input ports for the histogram memory address input 
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selectors and write signals, the operation is fundamentally equal to 
the operational example. Furthermore, in the example described 
above, when the selector 11 selects the upper 8 bits of the output 
data of the adder 24 as the input data to the luminance intensity 
conversion table memory. This is because, since the total sum of 512 
x 512 is 262,144, using the 8 bits is equivalent to dividing the data 
by 1024 without using the lower 10 bits of the data. That is, by 
adding a divider that divides the obtained value with a sum of the 
measured points between the adder 24 and selector 11, this invention 
can clearly provide the same effectiveness. 
[Effectiveness of this Invention] 

As explained above, since this invention provides an image- 
processing device containing a data conversion part, an image having 
gone through appropriate luminous intensity conversion can be 
displayed without requiring an external computation device. 
Therefore, the device design can be simplified to reduce the 
production cost. Furthermore, as this invention can provide high- 
speed conversion, the operational efficiency can be improved. 
4. Simple Explanation of the Figure 

Figure 1 is a diagram showing an operational example of the 
image-processing device based on this invention. 

l...Luminous intensity conversion table memory; 2...Histogram 
memory; 11-13, 21- 23...Selector ; 24...Adder; 26...Counter ; 27...Control part. 
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